. ’ .'lsm 10-14-86

. URIT _ TWC/WEA
FHes no. _ B3I SHYTTLE CCTW OWG M), _ Z204P10-SOE. SRS
. ) CRETICAL ITEHS LISY —£ImDa-563
CRIFICALITY _ 2% SEEY __ | 0 OF _ . §
FAILURE HODE AMD FAILURE EFFECT '
: CAUSE D EHO [TEY BALIOHALE FOR ACCEPEANCE
He oukput sigmal to Lhe Y5W, Loss of camera cubpuk LESECH FEAFURES
HeiLther wiged nor synchrand z2teon depicting scene informa-
information is present. Eion within FOU af Nens The TVC/Land Astesbly §5 comprise] of 16 eleclrical subasseohlles; 13 subassemblies
: assambly. are RCA Asira designed and fabricate)] uslog standard printed-cleeoit board typa of
A} Spnc Seneralor canstruction. The renalning three assemblies, high vnllaae pover supply, osciblator,
(rock Nivider Chain. Worsit {ase:- - and sisppar notnrs, are vendor topplied Components which have been tpecified and
2254 880-504 Lost of mission ceitdcal purchased accerding to RCA Specificatlom Control Drawimgs {5CDs) preparsd by engl-
A2 LCamera Timing Lopic . videa. neering and celdabllity assvrance. Sperifications per the 50D are prapirad ta
MBS0 establish the design., performance, Lest, qualification. amd acceplance requiremenls
A fSync Formatter. . . faor 2 procured pisce of squipmant. ’
Vides Dutput Drive,
2294884-503 . Parls, materials, processes, and design guldelines for the Shotkls [CTY program are
Ak Power Oa/BIf Switching. specilied in accordance with ACA 2295503, This document defises the program require-
Inpul Waltage Frurlgu?l!ﬂri, - mentz For selectisn and condrpl of EEE parts. Yo the mawimum exbent, and consighent
Dutpet Yolrage Kegulavers., wilh availabiTity, al¥ parts have been selected from miVicary specifications ar the
220480550 | JAH Tevel, az a minimum. In addition to tha overall selectisn crileria, a subset of
Al DC-BC Converters gengrdl purpose prefesved parts hax begn defined by this docement angd Lhe RCA Govera-
Prindry O4cillator Driver. mant Systems Ddvigsian Skandard Paric Lisk. Ta the tase of the CHOS and TEL family nf
Secondary NectiFierssFiliers. microcircuiis, devices are screened and bested ta the HIL-STR-PAE3C equivalent and
Z224BAA-503 : prosurad wunder Lha designatians of HI-REL/IMD and SHE S4LS from RCA-S5D aad Texas
Al Masler Oscillatar Instrunanis Cnrp, re;#Etliue1y. Parts not included in the abpve documents hawe been
ZEOEEIT-1 vsid in Ltha decign anly alter & nonstandard wtem appraval Torm {NSIAF) haxz besn pre-

pared, subniited to EeliabiViiy Assurance Engineering {ARE} and approved For wse im
the epeciflc appticationds) defined ia the NSIAF by MASA-JSC.

Worst-Cazs Circult Anatyies have been performed and docuoented for all cirenli
dexigns to dergnskrate that sufficient pperatisg margins exist far all speraling
condiLions. The analysls was worst case-in Lhal the value For sach ofF lhe variable
parameiers w35 set to JImits that will drive (he gutput Lo 2 maximue |er gisimus).

A compangnt ltplitatinn review and analpsis was conducked to verify thal the applied
streziL on each piece part by Lhe tenporalure extremes ddentified with eavhrormental
g;;;;;;natlnl testisg does mpot excerd the akress devatbng walues fdentified in RCA

In additlon, an chiactive exaninakion of Lha dasi?n was performed through a PR and

COR to verify that Lhe TV¥(/Lens assesbly meb specification and contractual raquire-
neals,
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CRITICALLYY 242

PNIT  _ IWC/HLA
MG ND.  _ Z2945]19-5D6, 508/

SHEET 3 OF g

SHITTLE LTV
CRITECAL ETEHS LIST

FAILUAE HODE AND

LAUSE

FAILURE EFFECT
(W EKD ITEH

BATIGHALE FOR ACCEFTANCE

Ho oulpuk signal to Lhe VSO,
Meithar videa nor synchranizatlon
information 15 present,

al

Ad
Ad

AG

ald

Sync Generater

Clack Bividar Chain.
221960~ 504

Camera Timing Lggir
20948B) -5 §

Synt Formmalker.

Yidea Bubtput Driva.
2004804503

Pauer On/O0F Seibching,
laput Yoltage Prare :?itdfi-
Duiput Yoltage Regulabors.
229458550

DCOC Converiers

Primary Oacillatar Driver,
Secondary Rectiflers/Filters.
2294806-503

Haster O3] lakar

2295527 - b

DR

Lexs afF camera aytpul
depicting scene infarma—
thion within FO¥ of Tems
assembly.

Loss of missisn crilical
wides.

DESIGH FEATURES [Conkinuad)
BARE BOARD DESIGH {A). Ad, A&, AT)

The iiiirl al the assaciabed A1, A4, AL, A7 boards s coastructed from banisaled
topper—lad epony glass sheets {NEHA G-10) Lrasa FR-4), POR MIL-P-55017A. Circuit
connactlens are made Lhrough priated Etraces whick run From painl ba point on the
beard surfaces. Every Lrace Lerminates ak a0 ansular ring. The ansular ring
aurrawnis the hale in which a comporenl Teoad or terninal ?: 1ocated. This ring
provides a foaling for the solder, enzuring qood mechanical amd #lgctricy]
performanca. Its cirs and shape are governed By HIL-P-55648 a5 are trace widihs,
apaciag and roetiag. These requirements ere rerterned speckiically in drawing
nokes ko further assure compliance. Wariations bekween Lhe ariwork master and the
fina] product (duve to irregulerities of the ekching process)h are alse contralled by
drauing potes. This preveats making defeciive boards fron gasd artwerk. Hales which
house no lead or terminal, but serve only Lo electrically interconmect the different
board layars, contain stitch bars for mechanical swpport and increased reliabitity.

The Lhru halex are drilled From a deill tape khus eliminating the possibility aof
bunas arrer and allowing tight fontrnl gwver hele and asnular ring :nncnnlricrll. an
impartanl reliability criterion, After #rilling and atching, 411 copper eladding i3
Lin-lead plaled per HEL-5TD-1493. This provides for easy and r:liahfi soldering au
the tiew of haard assenbly, even alkar paricgds of prolsnged storage.

HOARD ASSEMALY DESIGN {Al_ Ad, A5, AG, A7} %

A1l eompanents arp installed $a 2 mannar which assures masimem woliability.
Conponent Veals are pre—tinned. allawing tetal wekling of solder joints. AVl Teads
arg formed to pravide strass raliaf and the badies of large compenents are staked.
Special wounting and handling instruckisns are included In ¢dch drawing required
after Final arsanbly. The board = caeated wilth wrethane which protecks against
bunidity and contaminaktion.

BOARD PLACEMENT {A), AZ, A%, AS)
The A, &¢, A4, asd AG boards ara secursd in the eVectronics assembly by gold-plated
bery1llum copper card guides. Connectians are wask ta the mother board with blind-mated

conneclors. DiseagagemenL durimg lasnch is prevented by & cover which spani the board's
fred edga.
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FHEA W, __ 5.1

CALTICALITY 22

UMET _ BYE/HIA
SHUTILE CCTY OWG MG. _ 2794810-586. 5047
CRITICAL IFEMS LISF 2 387045-58]
SHEET 3 OF 9

FAILURE MODE AND
CAUSE

FATLURE EFFECT

Ho autput tignal to the VSL.
Meither videw nor synchronization
infarmakion it precent.

Al Syne Gensralaor

E{nch Divlder Chaia.
229480504
Camera Yiming Logic
FIU4ap =501
Sync Formatler.
Widen Output Driva.
2294084503
Pomer OndOFF Switohing.
Input Voliage Preregulators.
Output Uglbage Regulators.
2294885-501
pC-0C Coaverlers
Primary Oscillator Oriver.
Secondary Rectifiers/filkera.
dqHBG=-503
A1 Hazker Dscillakor

£4955271=1

E E K

=

ralil

BATIONALE FOR ACCEPTAMCE

Lass of canera sutbput
dlpictlnz scang inTgroa-
Lion within FON of Yans
asyembly.

Lass af li;iiﬁﬂ critical
¥ lden,

DESICH FEATAIRES {Crntinued)
PARE BOARD CONSTRUCELON (A2}

The AZ moard 15 of "wglded wire® construction. AE the hare beard Tevael this daas nod
distimguish kL From o normal FC board ewcept Lhat holes which will take wald gins
gaserally are nat conmected to PC traces. daly thosé ging which brinﬂ pover dnd
pravnd patentiats te the [{s are on PCs. An annwlar ring surrounds the hale in the
board whire sach power and ground pin is localed. These pins are then sebdered to
khe kraie Vike any olher component lead. Askde from this feature, 211 design

E conslruction Lechndques vied in PC beard Yaysuk apply.

BOARD ASSEMALY {AZ)

The driVled and ekched baard i3 puPulaled with sevaral hundred solderabhle or
waldable plos. Fowar amd ground gins, a3 well as Lamnector gins, are soldered in

tace. Discrosl compsnants (rasislors, diodes, tapacilers)h are athached to

| furcated temminals, nmere they are soldeved. Flatpack ICs are welded.
lead-hy-Tead, to the bLeps of bhe weld pins. After weldiag, estra lead malerial is
trimmed away, Cirguit conmnecLians &re made usiing #10 AWLG nickal weld wire. Tha
wire ks welded Lo kthe pin surfaces on the board backside. All wire welds are dane
wsing 3 Aaching which §5 tape drives, thus alininatismg the passibility of mitwiriag
dug to operator ¢rror. All wiring & circuil perfornance §s tested prinre Lo
kox-Nevel installatlon. Aftar successful besting, components are tlaked a5 sequiced
by drawing noctas and the assembly is’ coated mith vrethane.

The bpard 15 taserted in the bax on card-edge gquidas, in the some mawner as Lhe olher
P bgards.

The AT-4 Touw uoltage Enuﬂr supgly board is bolied ta place aL 6 points around its
perimeter. Faur af Lhese nounting screws also pass through and tie down Lhe smallar
AT-B board. These twn boards Ave mounted Face-to-face, teparatsd by Lhe standoffs.
Electri<s? interconnections are achieved by iuu,per wires between the Lwo boards. The
A7-A houses a3 3-pin cennector which bringe in power and 3igaals From oukside Lhe
nadule.

The AT madele ircludes Chese twe boards as well as power transistor (4. The nodyle
heiaing iz bent aluminum sheet, ¢ooprised of two halves screwed bagetler. The boards
and (4 are secured o Lhe lower holf, and wired (ogether. Then the wpper half 1is

pul in place. ' By wounting Q4 directly to Lhe alumioun housing, good thermal
perfarmance % assured.

5188
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fHEA HO. 631

{RITICALIYY rr

: ORIT TV 7lA
SHYTTLE CCTV DHG NG, 204A1e-ShA. RIB/_
_23rpHR-c0y

CRETICAL ITEMS LIST
SHEET 4 -QF q

FAILURE HODE AWD
LAUSE

FATLURE EFFECT
]

BATICHALE F{E A{CEPTANCE

My putpuk signal te the VAIL
Mgither »ldeg nor synchrpnization
information i5 present.

41 Svac Genpratar
Cleck Divider Chain.
Z154AR0- 504
fi2 Camera Timing Logic
Z394AB1-54 )
& Sync Feemalier.
Viden Output Drive.
2294845403
Af  Powpr OnsOfF Suilthil?.
laput Yollage Prervegulatars,
Duiput Voltige Regulabors.
2204085 -501
DC-DC Converters
Primary Qzcillator Priver.
Secondary RactifFiers/Filkers.
22 94BAH-503
Al3 Master Dseidlatar
22T

=

G236A

Loss of ramara oubtput
depicting 1cens informa~
tion within FOV oF Tenx
assembly,

Loss of missign crikical
yvided, .

The Al13 assewbly 15 a tewparatura cempensated voltage contralled crystal oscillatar
{TEVCAQ) that iz purchased o 4 specification contrelled drawing Lhab epuablishkes

the requirements for performance, design, best, and qualifization of Lhe vnit. The
product axcurance provisions of the decuneal conkaim the identical requivemenis for
alectronic parts and malerials as the Shoelkle LLTV program and must Feckiva the
approval of RCA ang MASA-J5C. Hechanical and elecirical Inte?rity af the assembly

32 confirmed by both analysis [design reviawsh and test (qualilication and acceptance].

OUALIFICATRON YTEST

For Qualification Test Flow, 3#¢ Table 2 Tacated at ihe Froal af 1kiz boak.

5-159



REVISED EO--b4-Ai

FMEA MO, _ 5.2

URIT . TYC/HLA
SHUTTLE CCTV OKG M. -

CRITLCALITY £

CRITICAL ETEWS LIST _2M070BR-503 .
SHEET 5 0oF 9

FATLURE MODE AMD

FATLUAE EFFECT

{AUSE g END ITEH BATIOMALE FOR ACCEPTANCE
Ka oukput zigeal Lo the WSLL. Loss of camera output ACCEPTAMCE TEST
Heither viden nor syschronization depicting scene Informi-
inlornatica is presesd. Lian within FOV of Tens The CLTV systens’ WLA is subjected directly, wilhout wlbratlon isolators which mighy
assembly. be wsed in Ltheir sorsal installation, to the fallowing testing:
Al Srﬂ: Eenerakor
Clack Dlvider Chaln. Borst Coie: ® Vibrakitn: 20-80Nz: | dHIﬂEt-ri:& from D.01 G2 /Hz
22940 80-504 Logs of oiEsian critheal B0-350 Hz: 0.04 &f /Hz
AZ Camery Tinding Loglc video. AS0-750 ha: -3 dB/ b Drl-slope
2204001501 Test Duration; 1 Hinuie per Anis
A4 Sync Farmatkter. Test Laval: 6.1 s
VYidea (ukpuk Drive.
2294884501 & Thermy) Vacoum: Tn b pressure of 1189 Torr, the temperature shall be ax
A Poawer dn/MHF Swilching. follows! : -
Input Vollage Freregulaters.
Ouiput Voltage Regulators. I125° Fz Time te siablize equipment plus 1 howr
C9alE5~501 5% Fr Twne te stablire equipment plut 1 howr
A? DC-OC Converiers . 125° F; Timé te ctablite pguipment plus 1 howr
Primary Dscillator Driver.
Secondary Rectifiers/Fillers. The HLA may not have been sob|ecied Lo the vacuam candition,
- 2294AB6-%03
fl13 Paster Bscillator Fur acceplance Test Fluw, See Table § located ab the frant of this book.
2205527T- . ' '
OFERATIDNAL TESTS
In order tp verify Uhakt CCTV componests are operational. a tesl wust verkfy the
health of a1l the command related cooponents fram the PHS (ATAN] panel swilch,
throwgh the RCEF, through 1ke syac limes 48 Whe Camera/PTU, 1o the Camera/PTL ¢ommasd
deccdir. The test most also verify Ehe canevats ability Lo produce vides, Lhe ¥SU's
ability te route widen, and the wonibtor's ability te display widen. A similar besk
wuul# performed Lo werify the HOH coamand pal.r:.
Pre-Lauoch on Ocbiter Test/In-F1lght Fesi
1. Fewer CCTVY Syslea.
2. Via Ehe PHS panel, select a moniktor as deskination and the cansrd undar
test ar Sowrce.
3. Send "Camery Power n" command from PHS panal.
4, Select “External Sym™ on manilor.
5, Observe wviden displayed on moniter. Hote Ehal if vidao on monitor 1%
synchranized [§.e., stable rasiert then this indicates thae the camera
is ren:nylnﬂ cpmpothie sync from Lhe RCU and Lhal the famers 4% producing
synchronized viden.
6. Send Pan, 1il1, Facus, Feom, OLR, AMD Gamva cummands and visually {efithar
via Lhe monitor gr direct sbserwation) verily operatlon,
7. Select dawnlink as sesiimaktion and Camera asder tesl as source.
f. Dbserve video rouled to downlink.
9. Send "Camera Power OFF" Command vid PHS panel.
0. Repeat 5teps 3 through % excopt issue comnands wid the HDM conmand path,
U LR 5-160 Thiz peowes Lhat the CCIV pquipment i3 operalianal.
SO R



REVISED 10-14-84

UMIT TYC /LA
HHEA KO, _ 531 SHITTLE CCTV DWG M.
CRETICAL ATEMS LIST \ 210X BE-50
CRLTICALITY /2 SHEET & of )
FALLURE HODE AND FA[LLIRE EFFECT
L OH EXG ITEM RAT[DHALE FO& ACCEPYARCE

Wo outpul tignal ta the VSI.

Heither wideg nor Synchrom!zation

islarmition is present.

A1 Sync Leapcraker
Crn:h Divider Chala.
22944B64-504

&l Camerad Timlng Logic
2204880-500

&4 Syne Fermaltar.
Video Dutput Orfve.
2294084-503

Al Pawer In/0fF Sewitchin

lnpui Yo¥lage Prere u?;turs.
Output Valtage Rogulatars.

2294685 -50 |
Al O0C-0C Coaveriers

Primary Oscillator Briver.
Serandary Rectifiers/Filtars.

2294p86-503
All Masier Oscillanor
2295527-1

inss of canara pulpuk
depicting scenw inforna-
tios within FOV af Tan
assembly.

Lass pf mission critical
video.

QAL TMSBECTION

Procuremeat Coniyal - The TVEAWLA EEE Parts and hardwira fiens ara procuored from

approved vendors and suppliers, whick meet the requirements set forih lo the CCTy

cantrack and Qualily Plan Work Statemeat [(W5-2593176). Resident DCAS parsonnel

::f}ﬂ“ ;1l procurament docunents ba astablish Lhe newd for 651 on selected pares
I

Incoming .Inspection and Stordge - [neoming Quality inspectisnt are made gn all
received makerlaks and parts. RAezulls are recorded by Dot and retained in file by
drawing and centrol numbars for fulure reFeremce and Lraceabiliky. Abl EEE parts
are subjected to imcomimg acceptance bLests a3 called for In PAJ ;IE - lacgming
Inspaction Test Initruckipas. Iacoming Flight parts are further processed in
accordancd with ACA 186684 — Precosditiening and Accaptanca Requirmments For
Elactronic Paris, with the pxception bhak Dpi and PIND lnitlng it aot parfarmed.
Mechanbcal items are inspecled per PAL 316 — Incomeag Inspectioa Insktructions For
mechanical itemg, FAL M5 - In:nnini Ouallty Contral Iaspectisn Intdructtan, and
PAL #12 - Procedere Far Processing Incoming or Purchased Farts Designaced for
Flight e, Accepted |tems sre delivered to Matérial Lontrolled Stores and
retained under specified conditlons unt§l Fabrlcaklon 15 requived. Mon—confarmlimg
wmaterfals are held for Material Review Board (HRB) disposition. [PAL MO},

Pal [OC 531).

= Prisr to the start of VL bhoard assembdy, all items are
werified Lo be correct by stock roon personnel, ax the items are accomulaled ta
form a kL. The items 2re verified again by Lhd aperator who assenbles the kil by
checking against the ay-bulll-parts-Thst (ABPL). DCAS Maodatory Inspeckive Poimts
ars dii?ﬂﬂitlﬁ For all printed circuit, wire wrap and welded wire boards, plus
harnexs eoangctars far soldering wiring, ¢rimping, solder splices and guality
werimanship prior Lo coating of the conponent side &f baards and sleewing of
harnesses.

W Beards

SpeciFlc TG board assently asd lest Insiructions ars provided in deaniog netes,
and applicable docpments are called ouk ie the fabrication Procedwre and Record
{FPR-229481%} and parta Tist PL2294819. Thasr include shuthle TVD Astembly nubes
£543660, Process Standard RIV=566 ZYBOBHI, Process Standard - Banding Velcrn Tape
2200889, Specificakion Soldering 2288749, Specification Mame Plate dpplication
19601457, Specificatioan = Crimpiag Z2Z80BO0, Specificalion = Hoading anid Skaking
2280878, SpeciFication - Urethane coating 2ZBOAIT, Specification - backing compound
2026016, Specification Epoay Adkesive 2010985, Specificalkion — Marking 2ZH0HTG,
Jpecification - Workmanship B030Y5, Specificalion Bonding amd Staking 22806875.
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FrEa wp, _ 531

CRITLCALETY FA8s

. e [NC/MlA
SIUTTLE CCTY WG HO. 22948)10-50G, SDRS
_230/000-583 2

CRITICAL ITEWS LIST
SHEET __ 3 OF _ 9§

FAILURE HDOE AND
CAUSE

FAILARE EFFECT
OH_EnD [TEH

RATIOHALE FOR ACCEPTANCE . —

Ha output signal Le the V5,
Hgither videa nor syschronizatisn
information ¥s presest,

Al Sync Generator
Clock Dividar Chalbn.
2294e80-504
fdf Camerd Timing Loghe
£294801-501
A4 Sync Farmakkar.
Vides Gutpul Driva.
2HARR4-503
i Prver OnsOfiF Switching.
Input Waltage Prer u?atnri.
Quikpat Yyltage Reyulators.
27948R%-501
0C-0C Converters
Frimary Oseillator Driver.
Secondary Eeclifliarsi/Filters.
2292 0E-501
13 Master Osciddator
2295527-1

R

02 16R

foss of comera subput
depictbng seena informa-—

Lign wmlthln FQY of lens
assenbly.

Loss of missvan critical
viden.

GA/LHIPECTION {Continued]

IEﬁ_ﬁ;;;nhl*_ﬂnd_lgj; - Am epon box test 13 parformed per TR-1T-2294819, and aa
Acceptamce Test par TP-AT=2294819, nctuding wibration amd Lhermal vicuvm. Torques
arp ite:lfied and witnessed, traceability numbers are recarded and calibrated kools
arg chocked priar to use. RCA Juality and DCAS isspections are perfearmed al the Com-
pletion of specified FPR operatizas {a accovdance with PAL 204, PAL 205, PAl 206 and
PAL 217. DOCAS persosnsl witness TVD bukbnn—up and cribtical torquing.

A Assembly and Fest - Aa opes Bax texk i3 perforwed ger BP=[1-230J048, Accapbance Tesk
per TP-AT-23HT008. Tergques are specified and witnessed, Araceakllléy nunbers are

racorded and calibrated toolx are checked prior ta wse. HEA Quality and DCAS inspeclions
are parformed ak the complet{on of specified FPA aperations in accordance with PAI 204,
PAl 205, PAT 217 and PAL 407, ACAS personngd witness WEA bution-vp and rritical darquing.

Ty Wls Agsembly and Teskt - &Fter a TVEC and a WA have been Lestod individually,
they ar2 waled and & findl acceptance test is perforaed per FP-AT-2294819, including
wibrakion and Lhersal vacusn environments. RALA and ODCAS persornel monitor these
tests and review the acgeplonce test Jata/resulls.  These personne] also Taspect

for cenformanee after all repair, resork and relest.

Prieparation for Shipment — The T™VYC amd WLA dre separakted pries L6 shipreat after
fabrication and testing %5 complete. Each ¥s packaged according to CCIV Letter BOTH
and 2280746, Process standard far Packaging and Handling guidellnes. A1 related
documentakipn incldiang assemely dravings, Parts List, ABPL, Tesi Daka, atc., is
gathered and held ia & decomemiaiign folder assigned specifically ta sach assenmbly.
This folger b5 vetdingd for vefevence. An EIDP is prepared for edch assy bn
accordince wlth the requivements of W5-25921726. RCA U and BLAS personnel witndss
crating. parkagieg, packing and marking. an#d review the EIDF for completeness amd
acouracy.
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FHES HO. _ §.3.1

CRETICALTFY ifd

UHIIWJ]EEHL&M_
. 2294815 506, MBS

SHUTTLE CCTV (11

CRETILAL TTEMS LTST
SHEED +] aF )

FAILURE HODE AND

CAUSE

FAILLRE EFFECY
OH FHD 1TEH

RATEOMALE FOR HCCEFTAMCE

Mo putput sigaal te the Wil
Heither wideo ndr syndhronl zakien
information is present.

fil

¥4

Sync Generatar

Clack Diwrder Chaim.

2294800 -5049

Camera Timing Logic

27940P k=501

Syne Farmatter.

Yideo futput Orive,
2294R84-H03

Pawer On/Off iuitthil?.
Input Volbage Preregu’ alors.
utput voltape Regulalors.
22 3dBas-4501

OC-0C Converters

Primary Oscillator Driver.
Secondary KecLifiars/FilEwrs.
22%4886-5013

Macker Oscillatar

22955271

0236R

Loss of camera owipul
depieiing tcane infarna-
tion withia fO¥ of lens
nssembly.

borst Case: .
Less of misshon it cal
video.

EANVHE BIGTORY

MR - 2644 — Lag #0462, T¥C $/4 FOBI-502
TOR - WPEAD — Log #0463, TVC S/N FDO3-502

Descriglian:

"

Integratlon Fazking Failure
Bax Level
Theraal -Nar Hok Environment

Ha vides from TUC. 428 valt curreal at 1.5 Aug Vimid,
vac hat test cycle —=105%F)

Causp- 3Imorl im A7 Jow voltage pamer supply.
transForaer)

{3 winutes intea Lhermal
{High voltage windisg ef

1: Removed and replaced transformer {seat Lo vendor For analysisy.
?hurl fug te a pim=hale in magnet wire inculabion.
uturse transformers to be purchaszed per revised spec coniral drawing ECH COIV
64903028} . ?

T - W2HO - Log #0986 = TYC 5/ DOS-587

Descripion: Pre-Launch Tesi failure

Bax Level

snbient Environmant
:E;; ]"nFJCS-E-IH-MEl? wiit retorned from K5C. Powsr was applied 16 wrong pins.
+28V] .
fausg: Facorveck wirkng rf thubdls ¢raft harnecs, put 280 ka J1-1
RTM Lo -4 _ POt @ d1-10 and
Cocrective Actloa: Wiring of shuttle harmess te We repaired by responsible
crganization. Failure anabysis parformed and corrective Action baken an TV

€M 008, AE board-Failure analysis imdicated the {ollawing parits are Lo we
changed. {F, 43, 12, CRI, CR6, and RS} ware raplaced.

DR - HO0Zd - Log #0530 - TWC 5/% d0J-E0F
Descrintion:

Acceptance Tesi Fallurse

Box Level

Thermal Vac - Hut Environment.

T drawing excessive current,  21.5A. Fallure occurred at +1259F.

Lowif: Capacitor {ID on Lhe A6 beard was found te be shorted, A larpe quanlity
of selder flowed inside drom slgeve Lhre header.

Correclive Acljpn: Capacitor CI0 removed B replaced, |random rart faflure}.
G5-183

[_— e



REVLSIED 10-3-B6

UﬂéT . WL/

531 SHUFTLE CCTY DWG MO, _ 2204019506, G087
FHEA MO 2 CRETICAL ETEMS LIST —23dP0eA=S0l
ERITICALIVY _ 202 SHEET 0A oF __ 9

FAILIME HOBE AMD

FAELURE EFFECT
O EHD TTEM

— BAYTONALE FOR ACCEPVAMCE

_ [AUSE

Mo outpul signal ko tha YSU,
Heither videa nar synckronirstion
infarmation is pressnt.

Al Sync Generator
flock Divider Chalm,
2294080-%04
AZ Camerw Timing Loglc
S204R81-501
A Sync Formatter.
Video Quipat Drive.
c2Iangd-503
& Pawer Onf00F Sed behlag.
Input Voliage Prerequiakors.
Ouiput Yoltage Regulalors.
FIYaBAS-501
DC-DC Converters
Primary Oscillater Briver.
Secondary Rectifiers/Fillers.
FY9aARE-501
A13 Haster Dzcillator
2295827=1

it

TF Y

Lass of camera oubpok
depicting scene intarma-
tian within FI¥ of lens
assenbly.

Less of missinn cribical
vides.

FAILURE HISTDAY

TOR - W2B44 - Llog #0462, TVC S/0 F003-502
TOR - WZE4D - Log #0463, TVC S/N FDO3-5D2

Description: Inkegrabtiom Testing Failure
Baw Level
Thermal-Yas Hot Environment

Mo vides from TVC. 478 walt current at 3.5 Anp Tinit. (30 minubet wnts Ehevmal
vag hot test cycle -105%F)

fdusei Shart in A? low veltag: pener supply.  ([(High voltage winding af
trancformer) .

! Memaved and replaced iransformer [sent to vendor for analysis),
fhert due L» & pin~hale 1n magnet wkve {nsulalion.
Tuture trainsformers to be purchaced per revised spec control drawing ECH CETV
GA BID2B) .

IDR ~ HEIh - Log #0486 - TV 5/H 085-502

Pescription: Fre-Lanch Test Fallors
Bam Laval

Amblent Evviroamenst
ﬂE;; VIC5-2-D1-8097 wnil returned from K50, Power nas applied to wenng pins,
(«7BV).

Capse:  lacorrect wirkng of shutile craft harness, pub «28Y Eo JI1=00 and
ATH o 14,

! Wiring of shuttle harness to be repaired by responsible
arpahization. Failure analysis performed and correckive action baken gm T™C
M ND. A beard-lailure aalysls indicaled the following parts are to be
changed. 0V, 03, ¢12, CR3, CRO, &nd R51 were replaced.

TOM — WiDZd - Lpg 20538 - T¥C 5/ 007-502
Description: Acceptance Test Failure

Box Level
Therwal Yac - Hob Enwiranmant . '
TVE drawing eucessive currenk, $1.5A. Fallure pccurred al +F259F.

Cauge: Capacitar (Wl on the MG board was Found 4p be shorbed. A large geantily
of soléer flowed inside from sheeve Lhry header.

Corrective Arlian: Capacitar Cl0 remaved & replaced, Irandom pavt failurel].
51834
LN



n*m 11-3-06
UBIT  _ TVC/WlA

FHEA HO. _ 6.3.1

LRITICALITY P

SHUTTLE CLTV
CRETICAL IVEHS LLST

OHG MO, =

230Ton8-503  _ __ _
SHEET ah oF

—9

FAELURE HIOE AND
CAUSE

FAILURE EFFECT
QM END TTEH

FATIOMALE FOE ACCEFIANCE

Ha oubput signal to Lhe WSU,

Heither wvided ngr sgnchronizatian

indarmakion is prasent.

Al Sync Benerator
Clock Divider Chaln.
2254580504

A2 Camera Fiming Loghc
229400 1-54 0

&4 Sync Formatker,
¥ideo Output Drive.
22494584-501

Ak

Pomer Gl Swd lch.in?.
ufakors.

Input Voktage rrare?
Oulpay Voliage Rege
2M48A5-501

bBC-pL Converters
Primary Becillator Oriwer,

alors.

B

Secondary Recbiligrs Filters,

Z204RR6-83
&3 Haster OscilVator
230R52T-1

0236k

Loss of camera cwtput
depicting scene informa—
Lion wikthin FOV af lena
assanbly.

Horsd Lase:
Loss of wisslon eritical
video.

EALLURE WISTDRY

TR — WEB2Y - Log @558 - TVC
Y1771 = Log #5668 - TVC
Y¥I71 - Log #5608 - TVC

Y1721 = Loy #5068 -~ TVL
Y17H0 - Log #567 — TVC
YIT20 = Log #4567 - ™™D
_ YIYIh — Lpg 568 - TV
W29 ~ Log #5786 - IVL

5/H M2-52
S/ D09-5DZ
5/H DD2-502
/N Dg-502
5/H M4-502
/N p-502
/0 OVT-502
SN 02D-502

Descriptisen: Flight Failure, Spacecraft bLavel
RHS TV Camera circuii bhreaker popped open during fight mission 5T3-1.

Cause: Camers Tow volisge sopply has erratic syncromization smde st low

Lemperabure.

! AN IYight cameras were returned vnder CCAJS For vewnrk

Lorreckive Actlon
and retesl Lo ECW C-1881. ECH {{-1BBJ} tp Lhe Tow wallage power supplies
etlminater the erratic syscranization problem. TVC group part na. ra

% heen

changed from 2294819-502 to 50 o denote cameras that centain low voltage
pover supply modilicadion.

TOR — Y1113 - Lug #5/0 - TYL S/M 009-5D2

Pescriplion:

Flight Failure

Spacacrafi Lavel {5715-1) .

TVC a0t synchranized fer arprnximaluly 3L mlwles,

This prebYem nrcured at o

d 1emperature.

Syasthronization was regained at 20C.

Causy!
detechkor.

Loss of phaze Tack due tp thermal assymeiry of Ehe I.58 Mix Phase

i CCA 32 hes been §ssuad diretlin?lﬂtﬁ Lo incorporate Lha

Correckive Ack|om
heatar asd cyac modificatians (ECH CCT BIB) ko 210
wis nodifled accerdingly,

ight camerat*s. FW 808
VL greup number kas been wpdated from group 582 o 506,

TDR - Y1779 - Log #576 — TVC S/ 014-502

Bescoription:

Flight Failurs {5T5-3})

Spacecrali Level

TDR was opaned ko follow relay KN - contacts S and 8 failure an azs'y

2794885-501 $/H FOIB.
5-1638
SN T



REVISIED 11-3-Bb

CRITICALITY 2/2

mWIT _ TVOAHA
3. SHUTTLE CCTW DWG MO, _ 2794819-50G, S08/
FREA No. 5.3 CAITICAL 1TEHS LI14T _ZAF0RE-53 0

SHEET 8 o 9

TA[LURE HIDE AMD

CALISE

FALLLUAE EFFECT
OH END IYEH

Ne ovutput signal to the V5.
Hedther videa nor synchronlzathos
informalien is presenkt,

al

aZ
a4
Ab

Sync Generater

t{nct Divider Chain.
2294880504

Camara Timing Legic
2294881-50)

Sync Formatter.

¥ideo Dutput Brive.
2294884-503

Fower Da/OFf Switching.
Input Valkage Prorenu?alnrs.
tutput voltiage Regulatars,
2254885501

DC-DC Converkers

Frimary Jscillator Deiver.
Secondary Reckifiers/Fillers.
1204886503 .
Haster Oscillator

£205527-1

LY

Llozs of ramery autput
depiciing scene Informa-
tlon wikhin FOV of lens
asseahly.

Lass af li;sinn critical
widao.

RATIONSLE £08 ACCEPTAHCE
FALLUBE HISFDRY .
JOR - B-3521 - L1og A1165 - TVC 5/H D3B-504 .
Bescrhption: Acceptamce Tesl Failwre
Aox Lewvel
Fhermal YVac - Hot Eow i romment
Extessive supply current, Tosk all BLAScamera Tights and outpyt video informatian.
Cause: Shorded capacitor C14 an &6 board.
+ Okl rgmpvad and raplaced with saw capacitar. Proaduct assuranie

Lorractive Ackjon
Tab could not find a cause far shorted, cap. {Repory # BS3ZIA)
Congidered randon Failurs.

B 163C

e oA



REVISED 10-14-

FHEA B, 531

CRITICALITY P

UHIT T¥C/HLA

SHUTTLE CCTY DWG ND. -
CRIVICAL ITEMS L1ST T
SHEET - ] ar 9

VAILURE HODE ANR
—_— LALSE

FAlLURE EFFECT
0N £ND_1TFM

RATIOHALE FOR ACCFFTANCE

Ho oulput signal ko the V5.
Heither wvideo nor cynchronizatian
informatian is present,

4l Sync Lenerator
Ciack Biwider Chain.
Z284a80-504
&2 Camera liming Logic
229488 k=50
44 Sync Formatter.
Yideo Output Drive,
229488 4-581
B Puwer On/0Ff Switching.
lnput ¥altage Prere u?ilﬂtﬁ.
Dutput Yoltage Regulatars,
Z29dABE-501
O -DC Convertars
Primary G1eillator Driver.,
secandary Aecthfiers/Filiery.
2294886-503
A1) Master Bscillator
22955271

i

e ]

Loess of canera output
depicting seene informa—
Ltion within FO¥ of lens
asszambly.

Logs of missfan critical
videa.

g

GRERATICNAL EFFECTS

Loss of viden. Possible Jesz of majar mission objeckives dus ko Yoss of RNS campras
er ather required comeras.

CREH ACTIONS

Ef possible, continue RHS aperabient using aliernative wisual coss.
CREW _TRALHING

Crew should be traimed to use possibla altersativex ko CCTY,

Hliﬁlﬂq_EﬂHETEﬂLHI
ghere possihle, grocedures should be dasigned so they can be sceomplished wibhsut

5164



